We report a case of a 12-year-old boy with heterotopic pancreas (HP) located in a Meckel's diverticulum (MD) and presenting as obscure gastrointestinal (GI) bleeding. Upper GI endoscopy and colonoscopy did not reveal the source of the bleeding, however, capsule endoscopy revealed a space-occupying lesion in the ileum. The patient developed massive bleeding and an emergency exploratory laparotomy was performed. A congested MD was discovered 100 cm from the ileocaecal valve using intra-operative endoscopy; the ulcerated tip of the diverticulum appeared to be the source of the bleeding. The MD and adjacent ileal segment were resected and an end-to-end anastomosis performed. Subsequent pathological examination revealed an ileal MD with HP tissue within the submucosa. The patient remains well, 12 months after the operation, with no evidence of recurrent bleeding. This case suggests that HP should be considered as one possible cause of obscure GI bleeding in children and capsule endoscopy is a valuable adjuvant tool in the diagnosis of HP in children.
Introduction
Heterotopic pancreas (HP) is defined as pancreatic tissue outside the pancreas without anatomical or vascular connections to the pancreas itself. 1 HP can occur anywhere in the gastrointestinal (GI) tract as well as in the liver, biliary tree, gall-bladder, spleen or even umbilicus. 2, 3 In many cases, HP is asymptomatic and is usually found incidentally during laparotomy or postmortem examination performed for other reasons. The estimated incidence of HP is about 0.6 -13.7% in post-mortem cases and 0.2% at laparotomy. 4 Nevertheless, HP may cause serious problems such as abdominal pain, melaena, anaemia, vomiting and W-D Xiao, W Chen, H Yang Heterotopic pancreas within Meckel's diverticulum weight loss.
Heterotopic pancreas is found in patients of all ages but, generally, paediatric cases are rarely reported. Here we report a case of HP located in the ileal Meckel's diverticulum (MD) in a 12-year-old child, presenting as obscure then massive GI bleeding, a rare symptom in HP.
Case report
A 12-year-old boy presented with a history of passage of tarry semi-liquid stools with intermittent peri-umbilical pain for 1 week prior to admission to our surgical ward. He was pale, but blood pressure and pulse rate were normal. Abdominal examination revealed mild tenderness around the umbilical area without rebound tenderness or rigidity. Rectal examination showed a large amount of altered blood. Laboratory analysis revealed normocytic anaemia, with a haemoglobin concentration of 7.1 g/dl. Upper GI endoscopy was within normal limits. Colonoscopy revealed no gross colonic abnormalities; fresh blood and clots were seen in the distal transverse colon. Terminal ileal intubation detected the passage of altered blood from the distal small bowel, but it was not possible to localize the bleeding focus. Computed tomography and ultrasound scan of the abdomen were normal. Capsule endoscopy revealed a space-occupying lesion in the ileum (Fig. 1) .
The patient's haemodynamic signs deteriorated (blood pressure 70/50 mmHg, pulse 120 beats/min) and his haemoglobin level fell to 5.3 g/dl before a planned double balloon endoscopy could be performed. He underwent an emergency exploratory laparotomy after the administration of 2 U of blood. The operation was performed using a midline incision and the entire intestine was evaluated by inspection and palpation. After a general examination, intra-operative endoscopy was carried out; the entire small intestine to the ligament of Treitz retrogradely and to the caecum antegradely was evaluated. A congested MD on the antimesenteric ileal border was discovered 100 cm from the ileocaecal valve ( Fig. 2) ; no other concomitant lesions were seen in the small intestine. An enterotomy confirmed the presence of a MD lesion and small arterial haemorrhage was noted in the internal ulcerated tip of the MD. A small amount of coagulated blood was attached to the ulcer, which suggested that this was the source of the bleeding (Fig. 3) . The MD and adjacent ileal segment were resected and an end-to-end anastomosis performed.
Subsequent pathological examination revealed a 5 × 2.5 × 2.5 cm ileal MD with HP tissue within the submucosa. The resected tissue contained acinar cells and a secretory duct (Fig. 4 ). The overlying intestinal mucosa was inflamed and atrophic.
The patient's post-operative course was uneventful and he was discharged 7 days later. He remains well 12 months after surgery, with no evidence of recurrent bleeding.
Discussion
Heterotopic pancreas, which is also known as ectopic or aberrant pancreas, is not an unusual condition in adults; it is seen in about 0.2% of upper abdominal operations and 0.9% of gastrectomies. 5, 6 In many cases, HP is asymptomatic and is found incidentally during investigation of the GI tract for another reason. Nevertheless, it can cause serious clinical symptoms, including abdominal pain, melaena, anaemia and vomiting.
It is found in all ages, but especially between the ages of 30 and 50 years, and has a male predominance. 5 -7 Paediatric cases are rare; Ogata et al. 1 retrospectively investigated 2 737 laparotomies in children and reported an HP incidence of 0.4%. Ormarsson et al. 5 described three children amongst a total of 32 patients with HP. Lai and Tompkins 7 reported six children out of 37 cases, and Tanaka et al. 8 reported one child out of 15 cases.
As in adults, reports have shown that paediatric cases of HP can occur throughout the GI tract, although the tendency is for it to occur especially in the upper gut. 5,9 -11 Ogata et al. 1 reported the locations of HP in children to be as follows: upper gut 60%, MD 26.6%, and ileum 13.3%. HP has also been reported in the gall-bladder, choledochal cyst, multiseptate gall-bladder, umbilicus and brain. 2, 12, 13 Most children with HP are asymptomatic however, depending on its location, size and the involvement of overlying mucosa, sometimes this congenital 14 Case reports of HP in children mainly concern intussusception. 1 HP often forms a lead point, telescoping a portion of the digestive tract into the adjacent segment. 15 Maazoun et al. 16 reported a series of 27 children with secondary intussusception; HP was found as the lead point in three cases. Montgomery and Popek 17 reported two children with HP out of 63 paediatric patients with intussusception.
Gastric outlet obstruction caused by HP may be more frequently encountered in children compared with adults, with most becoming clinically evident after the first year of life. 9, 10 The obstruction may occur in an anatomically narrow area of the GI tract, such as the pylorus. 18 Some researchers have proposed that the development of inflammation due to Helicobacter pylori may be one of the responsible mechanisms: H. pylori may trigger gastric and duodenal inflammation around the ectopic tissue, which could then cause upper GI obstruction. 9, 19, 20 One of the main features of HP in adults is GI bleeding, 21 however, very few incidences of GI bleeding caused by HP have been reported in paediatric cases. 9 In children, bleeding has been reported to start around 1 week of age, usually in the stomach. 9 In the present case, the 12-year-old boy was found to have HP in an ileal diverticulum that presented with obscure and then massive GI bleeding. To the best of our knowledge, severe GI bleeding caused by HP in an ileal MD in a child has not been reported previously.
The aetiology of GI bleeding caused by HP in children has not been clearly established. Sudden massive bleeding could be explained by disruption of the submucosal vessels. Although it has been confirmed that pancreatitis can occur in children due to HP, 1, 22 it is not clear whether this could be responsible for the bleeding. In the present case, macroscopic and pathological examinations suggested that the bleeding was from an ulcer in the internal mucosa of the MD due to HP. This is rarely encountered in children; most cases of bleeding from MD are caused by ectopic gastric mucosa. 23 Despite advances in diagnostic techniques, the pre-operative diagnosis of symptomatic HP is still a challenge and a number of cases are either misdiagnosed or overlooked. For example, Eisenberger et al. 24 showed that HP was the reason for surgery in only 36% of cases; in another 45% the diagnosis was incidental during surgery. Clinical symptoms, imaging and endoscopic features are non-specific and are often not sufficient to make a definitive diagnosis of HP pre-operatively. In addition, there is no specific indicator or biochemical marker to diagnose HP.
Endoscopic biopsy can be used to improve the accuracy of endoscopic diagnosis, however, since it is difficult to achieve adequate tissue samples, most endoscopic biopsies are inconclusive. Ormarsson et al. 5 reported that biopsy led to the correct diagnosis in only four out of 10 patients. Endoscopic ultrasonography has become a useful adjunct in locating HP in the submucosa and in screening candidates for endoscopic mucosal resection. Combined with fine needle aspiration, endoscopic ultrasonography can assist in the cytological evaluation of HP. 25 In the present case, obscure GI bleeding was the initial presentation, so capsule endoscopy was performed; this proved to be the only examination that offered a clue to the source of the GI bleeding among a series 26 Several prospective studies have shown that capsule endoscopy has a high sensitivity and specificity in detecting a bleeding source in patients with obscure GI bleeding. In a prospective two-centre study of capsule endoscopy and intra-operative endoscopy in patients with obscure GI bleeding, capsule endoscopy identified the source of bleeding in 74.4% of patients. 27 Long-term follow-up results show that capsule endoscopy, when followed by therapeutic intervention (intraoperative endoscopy or surgery), is a precise and efficient non-invasive diagnostic procedure in patients with severe chronic GI bleeding. 28 It can, therefore, be recommended as part of the routine work-up in patients with obscure GI bleeding. Recently, Chen et al. 29 reported a case of HP located in the ileum of a 35-year-old man presenting as obscure GI bleeding that was diagnosed by capsule endoscopy.
In children, it has been confirmed that capsule endoscopy is a useful tool for clinical work-up in suspected small bowel disease, including obscure GI bleeding. In a report by de'Angelis et al., 30 capsule endoscopy revealed pathological findings in 62 out of 87 children with suspected small bowel disease and showed the possible source of bleeding in the small intestine in 13 of 21 patients with suspected obscure GI bleeding. Thus, capsule endoscopy provides an accurate, non-invasive approach for diagnosing obscure small bowel lesions in children. 30 It can also help in making a decision as to whether more invasive techniques, such as laparotomy or intraoperative endoscopy, need to be performed.
In conclusion, we report a rare paediatric case of HP located in an ileal MD presenting as obscure and then massive GI bleeding. This case suggests that HP should be considered as a possible cause of obscure GI bleeding in children. As an innovative, minimally invasive technology, capsule endoscopy could be a valuable adjuvant tool in the diagnosis of HP in children, especially when combined with other methods such as double balloon endoscopy or intra-operative endoscopy.
